
^a^^NSerialNo.: 10/768,996 



ivastava et al. 



IN THE CLAIMS 



Art Unit: 1642 



Please replace prior versions and listings of claims in the application with the 



following set of claims. 

Claims 1-37 are currently pending. Claims 38-44 were previously withdrawn in 
response to a restriction requirement 

Claims 1-37 are hereby amended. Claims 45 to 50 are added as noted below. 

L (Currently Amended) The method of synthesizing an oligonucleotide 
product for preferentially killing cancerous cells over non- cancerous cells comprising 
the steps of: 

(a^ Using a first oligonucleotide comprising a nucleotide sequence. N, and with 
at least two CpG moieties; and 

(b) Covalentlv linking o ne or more units of an antimetabolite ((a)) prodrug fer 
an antim e tabolit e covalontly linked to the to said first oligonucleotide. 

2. (Currently Amended) The oligonucleotid e method o f claim 1 , wherein fee 
said antimetabolite is selected from the group consisting of 2 T -deoxy-3-thiacytidine, 3 - 
azido-3'Kleoxythymidine, 2^3'-dideoxycytidine, 2' ,3 'KUdehydro-S^eoxythymidine, 
Z^'-dideoxyinosine, 5-fluoro-2 f -deoxy uridine, 2-fluoro-9-b-D-arabinofiiranosyladenine, 
I-B-Darabinofuranosylcytosine, 5-azacytidine, 5-aza-2 f -deoxycytidine, 6- 
mercaptopurineriboside, 2-chlorodeoxyadenosine, and pentostatin. 

3. (Currently Amended) The method oligonucleotid e of claim 1, wherein the 
said prodrug is a prodrug for th e anitmetabolite is_2'- deoxy, 2\ 2'- difluorocytidine. 

4. (Currently Amended) The method oligonucleotide of claim 1 , wherein 
two of the said at least two CpG moieties are separated by a number of nucleotides, said 
number being selected from the group numb e rs 2, 5, and 9. 




110.00 OP 
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5. (Currently Amended) The method oligonucleotide of claim 1 , wherein one 
of said one or more units of an antimetabolite prodrug is linked 5' to fee one of said at 
least two CpG moieties. 

6. (Currently Amended) The method oligonucleotide of claim 1 , wherein one 
of said one or more units of an antimetabolite prodrug is linked 3' to fee one of said at 
least two CpG moieties. 

7. (Currently Amended) The method oligonucleotide of claim 1 , wherein one 
of said one or more units of an antimetabolite prodrug is linked 3' to fee one of said at 
least two CpG moieties and one of said one or more units of an antimetabolite prodrug 
is linked 5' to fee one of said at least a second two CpG moieties. 

8. (Currently Amended) The method oligonucleotid e of claim 1 , wherein 
said one or more units of an antimetabolite prodrug is are linked to fee said first 
oligonucleotide by a 3-3' linkage. 

9. (Currently Amended) The method oligonucleotide of claim 1 , wherein 
said one or more units of an antimetabolite prodrug is are linked to fee said first 
oligonucleotide by a 5-5' linkage. 

1 0. (Currently Amended) The method oligonucleotid e of claim 1 , wherein 
said one or more units of an anti metabolite prodrug is are linked to fee said first 
oligonucleotide by a 3-5' linkage. 
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1 1 . (Currently Amended) The method oligonucleotide of claim 1, wherein 
said one or more units of an antimetabolite prodrng is are coval cn tly linked to the said 
first oligonucleotide by a 5-3 1 linkage. 

12. (Currently Amended) The method oligonucleotid e of claim 1, wherein 
one of said one or more units of an antimetabolite prodrng is covalontlv linked at a 
-position that i s selected from 10 upstr eam s units from o ne of fee said a t least two CpO 
moieties , s being a w h»l« number between 2 and 50. 

13. (Currently Amended) The method oligonucleotide of claim 1, wherein fee 
one of said one or more units of a n antimetabolite prodrug is oovnlontlv linked to fee 
said first oligonucleotide by a linker having the formula. 

- 

X— (Oyrr-NH— l— (Oy,,. Y 



O 



wherein x and y are independently selected from — p-O i 7 

\ J 1 



and R is selected from OH, S, a Q-Q alkyl, a Ci-Q, alkoxy, and NH. 
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1 4. (Currently Amended) The method oligonucleotid e of claim 1 , wherein the 
oligonucleotid e N oompris e s contains a t least one nucleotid e having a ribose sugar 
moiety. 

15. (Currently Amended) The method oligonucleotid e of claim 1 , wherein the 
oligonucleotide N oomprises contains a t least one nucleotid e having a 2'-deoxyribose 
sugar moiety. 

1 6. (Currently Amended) The method oligonucleotid e of claim 1 , wherein fee 
oligonucleotide Ncomprises at least one 2'-halogen nucleotide. 

1 7. (Currently Amended) The method oligonucleotid e of claim 1 , wherein fee 
oligonucleotide Ncomprises at least one 2' N alkyl 2-n-alkvl nucleotide wherein the 
alkyl has a pproximately having b etween about 1 and about 6 carbon atoms. 

1 8. (Currently Amended) The method oligonucleotide of claim 1 , wherein fee 
oligonucleotid e Ncomprises at least one nucleotide from the group 2' O alkyl 2'-o-alkyl 
nucleotide, one 2' N Allcyl 2'-n-alkvl nucleotide, or on e and 2' O halogen 2'-o-halogen 
and nucleotide, wherein the allryl approximately having between about 1 and about 6 
carbon atoms. 

1 9. (Currently Amended) The method oligonucleotide of claim 4-9 18, 
wherein the alkyl is onnethyl. 

20. (Currently Amended) The method oligonucleotid e of claim 1 , wherein fee 
oligonucl e otid e Ncomprises a plurality of nucleotides connected by covalent 
internucleoside linkages, wherein each of the linkages are isselected from the group 



-if.- 
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consisting of a phosphodiester linkage, a C1-C6 alkoxy phosphotriester linkage, a 
phosphorothioate linkage and a phosphoramidate linkage. 

2 1 . (Currently Amended) A pharmaceutical compositio n comprising a 
th e rap e utically effectiv e amount of the oligonucleotid e made by a method of any of 
claims 1-20. 

22. (Currently Amended) The oligonucl e otid e p roduct of claim 2 1 wherein 
said pharmaceutically acceptabl e carrier is pharmaceutical composition comprises 
lipofectin as a carrier. 

23. (Currently Amended) An The method of synthesizing an oligonucleotide 
product for preferentially killing cancerous cells over noncancerous cells comprising a 
motif r e pr e s e nt e d by the formula: 5TGXCG3 1 wh e r e in P is a prodrug for an 
antim e tabolite and X r e pr e sents b e tw ee n 0 and SO nucl e otid e s, the steps of: 

(a) Using a first oligonucleotide with at least one CpG moiety and comprising a 
nucleotide sequence. X. having b etween ((0)) 2 and 50 nucleotides; and 

(b) Covalently linking a prodru g, P. for the antimetabolite 2'-deoxy, 
2 f -.2 f -difluorocytidine to said first oligonucleotide so as to form PG. a second 
moiety of said oligonucleotide product. 

24. (Canceled) 

25. (Currently Amended) An The oligonucleotide of claim 23 method of 
synthesizing an oligonucleotide product for preferentially killing cancerous cells over 
noncancerous cells comprising the steps of: 
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(a) Using a first oligonucleotide with at least one CpG moiety and comprising a 
nucleotide sequence, X, having b etween ((0)) 2 and 50 nucleotides; and 

(b) Covalently linking a prodrug, P, to said first oligonucleotide, wherein fee 
metabolit e P is selected from the group consisting of 2 , -deoxy-3 t -thiacytidine, 
S-azido-S-deoxythymidine, 2 f 5 3 t dideoxycytidine,2 , ,3 f -didehydro-3 , - 
deoxythymidine, 2',3-dideoxyinosine, 5-fluoro-2 f -deoxy uridine, 2-fluoro-9-b- 
D-arabinofuranosyladenine, 1 -B-D-arabinofuranosylcytosine, 5-azacytidine, 5- 
aza-2'-deoxycytidine, 6-mercaptopurineriboside, 2-chlorodeoxyadenosine, and 
pentostatin. 

26. (Currently Amended) The method oligonucleotid e of claim of 23, where 
X is selected from the group consisting of 2, 5, and 9. 

27. (Currently Amended) The method oligonucleotid e of claim 23, wherein 
the oligonucleotid e comprises multipl e nucl e otid e s and th e prodrug is coval e ntly linked 
to on e of the nucl e otides by said covalent link of P is a 3-3' linkage. 

28. (Currently Amended) The method oligonucl e otid e of claim 23, wherein 
the oligonucl e otid e compris e s multipl e nucl e otides and the prodrug is coval e ntly linked 
to on e of th e nucleotides by said covalent link of P is a 5-5' linkage. 

29. (Currently Amended) The method oligonucl e otide of claim 23, wherein 
th e oligonucleotid e comprises multipl e nucleotid e s and th e prodrug is coval e ntly linked 
to one of the nucl e otides by said covalent link of P is a 3*-5' linkage. 
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30. (Currently Amended) The method oligonucl e otid e of claim 23, wherein 
th e oligonucleotid e comprises multipl e nucleotid e s and th e prodrug is covalontly linked 
to on e of th e nucl e otid e s by said covalent link of P is a 5-3' linkage. 

3 1 . (Currently Amended) The method oligonucleotid e of claim 23, wherein 
th e oligonucl e otid e comprises X contains a t least one nucleotide having a ribose sugar 
moiety* 

32. (Currently Amended) The method oligonucleotid e of claim 23, wherein 
th e oligonucl e otid e compris e s X contains a t least one nucleotide having a 2-deoxyribose 
sugar moiety. 

33. (Currently Amended) The method oligonucleotid e of claim 23, wherein 
fee oligonucleotid e 2Lcomprises at least one nucleotide from the group 2' O alkyl 2'-o- 
alkvl nucl e otide, on e 2' N Alkyl 2-n-alkyl nucleotid e , or one and 2 ' O halog e n 2-o- 
haloge n and nucl e otid e , wher e in the alkyl has a pproximately having b etween about 1 and 
about 6 carbon atoms. 

34. (Currently Amended) The method oligonucl e otide of claim 23, wherein 
the oligonucleotide X comprises a plurality of nucleotides connected by covalent 
internucleoside linkages, wherein each of the linkages are isselected from the group 
consisting of a phosphodiester linkage, a C1-C6 alkoxy phosphotriester linkage, a 
phosphorothioate linkage and a phosphoramidate linkage. 
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35. (Currently Amended) The method oligonucleotid e of claim 23, wherein 

the oligonucleotide comprises multiple nucl e otid e s and th e prodrug P is attached to at 

least one of the multipl e nucleotides in X by a linker having the formula. 

O 



o 

il / ^ 

wherein x and y are independently selected from — f Q C^O . Cf/ 7 

f ; f ' *~ 



and R is selected from OH, S, a C r C 6 alkyl, a C r C 6 alkoxy, and NH. 



36. (Currently Amended) A pharmaceutical composition comprising a 
therap e utically effootivo 

amount of th e oligonucleotide made by the method o f any of claims 23-35. 

37. (Currently Amended) The oligonucleotide p roduct of claim 36 wherein 
said pharmaccutically acceptable carri e r i s pharmaceutical composition comprises 
lipofectin as a carrier. 
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Ae ^mS^ A C ° mpOUnd having pUrityin excess of 98% by HPLC, having 




wherein R is selected from the group consisting of H, a C1-C6 alkyl, a halogen, a C2- 
C6 alkenyl, and a C2-C6 alkynyl; 

x is an amine-protecting group that is stable in oligonucleotide synthesis conditions; 
and 
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y, and z are each selected from H, a hydroxyl-protecting group that is stable in 
oligonucleotide synthesis conditions and a group that can be attached to a solid 
support. 

39. (Withdrawn) The compound of claim 23, wherein the group that is attachable to a solid 
support has the formula 0-C(=0>M-C(=0>NH-Spacer, where M is selected 

from the group consisting of succinyl,oxalyl, and hydroquinolynyl, and wherein 
the Spacer is selected from the 

40. (Withdrawn) group consisting of a C1-C6 alkyI,ethyloxyglycol, and a combination of 
alkyl and ethyleneglycoxy. 

41. (Withdrawn) A compound having the formula: 



alkenyl, and a C2-C6 alkynyl; 

x is an amine-protecting group that is stable in oligonucleotide synthesis conditions; 



NHx 




wherein R is selected from the group consisting of H, a C1-C6 alkyl, a halogen, a C2-C6 
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z is a hydroxyl-piotccting group that is stable in oligonucleotide synthesis conditions; and 



n is 2-20. 



42. (Withdrawn) A compund having the formula: 



NKx 



yo— H2C 




wherein R is selected from the group consisting of H, a C1-C6 alkyi, a halogen, a C2-C6 
alkenyl, and a C2-C6 alkynyl ; 

x is an amine-protecting group that is stable in oligonucleotide synthesis conditions; 

z is a hydroxy 1-protecting group that is stable in oligonucleotide synthesis conditions; and 

n is 2-20. 
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43. (Withdrawn) A compound having a purity in excess of 97% by HPLC, as shown by the 
formula: 



wherein y is a hydroxyl-protecting group that is stable in oligonucleotide synthesis 
conditions; 

x is an amine-protecting group that is stable in oligonucleotide synthesis conditions; 

R is selected from the group consisting of H, aCl-C6 alkyl, a halogen, a C2-C6 alkenyl, 
and a C2-C6 alkynyi; and 

R' and R" are independently selected from the group consisting of a C1-C6 alkyl and a 
C2-C6cycloalkyl. 



44. (Withdrawn) A compound having purity in excess of 97% by HPLC, and having the 



NHx 




CNCH2CH2& 



•NR'R" 



formula: 



- (2. - 
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NHx 



O 




R 



CWCH 2 CH20 




P 



O 



wherein y is a hydroxyl-protecting group that is stable in oligonucleotide synthesis 
conditions; 

x is an amine-protecting group that is stable in oligonucleotide synthesis conditions; 

R is selected from the group consisting of H, a C1-C6 alkyl, a halogen, a C2-C6 alkenyl, 
and a C2-C6 alkynyl; and 

R' and R" are independently selected from the group consisting of a C1-C6 alkyl and a 
C2-C6 cycloalkyl. 
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(Claims 45-50 are newly added) 

45. (New) The method of claim 1 , for preferentially killing cancerous cells in 
the colon, wherein said prodrug is antimetabolite dFC = T- deoxy, 2\ 2'- 
difluorocytidine, dFCG represents the first CpG moiety of said first oligonucleotide, and 
N is GGACG. 

46. (New) The method of claim 1 , for preferentially killing cancerous cells in 
the colon, wherein said prodrug is antimetabolite dFC = 2'- deoxy, 2\ 2'- 
difluorocytidine, dFCG represents the first CpG moiety of said first oligonucleotide, and 
Nis GTGGAA. 

47. (New) The method of claim 1, for preferentially killing cancerous cells in 
the colon, wherein said prodrug is antimetabolite dFC = 2'- deoxy, 2\ 2'- 
difluorocytidine, dFCG represents the first CpG moiety of said first oligonucleotide, and 
N is GGACGTGGAA. 

48. (New) The method of claim 1 , for preferentially killing cancerous cells in 
the colon, wherein said prodrug is antimetabolite dFC = T- deoxy, 2', 2'- 
difluorocytidine, dFCG represents the first CpG moiety of said first oligonucleotide, and 
N is G GAGCTGGAACG. 

49. (New) A pharmaceutical composition of claim 21 comprising a 
therapeutically effective amount of said oligonucleotide product. 

50. (New) A pharmaceutical composition of claim 36 comprising a 
therapeutically effective amount of said oligonucleotide product. 



